Powdered alumina has been used in the china industry of Stoke-on-Trent for first or 'biscuit' placing for about 30 years. An investigation of I69 placers and oven oddmen, more than half of whom had been working with alumina for more than I5 years, revealed no cases of radiologically manifest pneumoconiosis which could be related to the inhalation of alumina.
Powdered alumina has been used in the china industry of Stoke-on-Trent for first or 'biscuit' placing for about 30 years. An investigation of I69 placers and oven oddmen, more than half of whom had been working with alumina for more than I5 years, revealed no cases of radiologically manifest pneumoconiosis which could be related to the inhalation of alumina.
The results of the indirect maximum breathing capacity measured in i66 men were perhaps less convincing than the radiological evidence due to the different age structures of the groups examined. However, there was no evidence that the inhalation of alumina used in pottery manufacture causes pulmonary dysfunction.
The bedding or placing of fine china ware into powdered flint during first or 'biscuit' firing used to be the most serious respiratory hazard in the North Staffordshire Pottery Industry and led to the substitution of alumina for ffint in the 1930s. A comprehensive account of the events leading to this major contribution in the prevention of silicosis in this country was given in a Milroy lecture by Meiklejohn, published in 
this journal (I963).
About I5 years after all china factories in Stokeon-Trent had substituted alumina for flint as a bedding medium and eight years after the use of flint for such purposes had been officially prohibited by the Pottery (Health) Special Regulations of I947, King, Harrison, Mohanty, and Nagelschmidt (I955) reported that certain types of alumina could produce severe fibrosis in the lungs of rats. Consequently, an immediate radiological examination of the china placers and oddmen working at the china biscuit kilns was initiated by Meiklejohn and Posner (I957) . No cases of pneumoconiosis were detected in men who had been exposed to alumina only. The findings seemed to be reassuring, but at the time of the investigation only a few workers had been exposed to alumina for more than I5 years. The investigators therefore suggested that the problem 'should be kept under further vigilant observation'.
By the winter of I964, more than half of the china biscuit placers and oddmen in the area had been exposed to alumina dust for more than I5 years. Furthermore, one large factory had lately introduced Received for publication June 22, I966. a new method-profile placing-which dispensed with the use of powdered bedding media altogether. This method is likely to be adopted by most other firms in coming years. Thus One hundred and sixty-nine men presented themselves for radiography and completed the questionnaire, a response of 90o8%, which was higher than in i956 (84.6%). For various extraneous reasons, three men were unable to complete the respiratory function test. All three had worked with other dusts in addition to alumina, but their radiographs showed no evidence of pneumoconiosis.
One of us (E.P.) checked, completed, and, if necessary, corrected the men's questionnaires at the time of their attendance. This was followed by simple spirometry when four consistent expiratory spirograms were obtained using a 'Vitalograph'. Finally a full-sized chest film (I2 X I5 or I4 X I7 in.) was taken.
Results
Age Structure The age structure of the population examined is shown in Table I . As would be expected, the proportion of younger men was Pneumoconiosis Present Pneumoconiosis was suspected or diagnosed in 32 men (Table III) all of whom had been exposed to dusts other than alumina for varying periods. Twenty-four men had been using flint in addition to alumina, and in five men the length of exposure to flint was less than five years. However, as has been pointed out elsewhere, this is not an uncommon experience (Meiklejohn and Posner, I957). The other men were either ex-miners or had worked in other departments of the pottery industry where there are recognized hazards from dust. Some had a very mixed history.
Pneumoconiosis Absent The radiographs of I37 men showed no evidence of pneumoconiosis. There were no cases of active tuberculosis or of neoplasm.
Other abnormal findings were as follows: three cases of inactive tuberculosis; two cases of bronchiectasis; two cases of post-inflammatory pleural thickening; and four cases with abnormally translucent lung fields, flattened and low diaphragms, and narrow heart silhouettes, suggesting emphysema. Respiratory Symptoms The I69 men in this series are not a representative sample of the male population of Stoke-on-Trent nor of the approximately 20,000 men at present employed in the local pottery industry. Comparisons with these populations or with the results of investigations elsewhere were not envisaged at the start of our survey. We attempted, however, a comparison between the three main groups in our series, i.e., men who had worked only with alumina, men who had worked with other dusts but whose radiographs did not show pneumoconiosis, and men who had pneumoconiosis. For this purpose the full range of questions used by Fletcher, Elmes, Fairbairn, and Wood (1959) The prevalence of men with no symptoms, simple syndrome, and complex syndrome in relation to age, dust exposure, and presence or absence of pneumoconiosis is shown in Table IV . Because of the widely varying numbers in each sub-group, comparisons of statistical significance are obviously hazardous.
The striking feature of Table IV is that only 2I % of the pure alumina workers complained of symptoms whereas the prevalence among men exposed to other dusts as well was 52% among those without pneumoconiosis and 69% among those with pneumoconiosis.
Men of the younger age group, who had worked with alumina only, had a low prevalence of the 'simple syndrome', but in the older men (over 45 years) there were no marked differences with regard to that syndrome between the three groups.
On the other hand, more than 5o% of the older men with pneumoconiosis complained of the 'complex syndrome' compared with 25% in the two other groups. A further analysis of the 32 men with radiological evidence of pneumoconiosis did not reveal any definite association between the prevalence of the two syndromes and 'rising' radiographic category (Table V) . The absence of marked differences in smoking habits between the three sub-groups allowed us to combine all non-smokers and cigarette smokers in Table VII , which shows the relation of smoking habits to respiratory syndromes in the two age groups. The high overall proportion of the complex syndrome in men older than 45 years emphasizes the importance of the age factor and, by implication, the length of time a man had been smoking. On the other hand, we found no significant differences in the prevalence of the complex syndrome in relation to the number of cigarettes smoked. The small Inumber of I4 non-smokers does not allow any valid comparisons with the cigarette smokers. The rate of decline by age and exposure to dusts is shown in Figure 3 . From the age of 35 years onwards it was steeper in men who had been exposed to other dusts in addition to alumina. column being i6%, 25%, and I7%). Only four of the men in the third column had been exposed to flint dusts (one, two, four, and five years respectively) and one of them had also one year's exposure to earthenware dust. The remainder were either exminers with exposures ranging from one to 12 years (I4 men) or men who had worked in other pottery departments between one and io years (six men).
I.M.B.C. Expressed as Percentage of Predicted
The proportions of men with an I.M.B.C. of less than 70% of the predicted normal in columns IV, V and VI were considerably higher (50%, 8o%, and 4I% respectively) than columns I, II and III. Column IV relates to men over 45 years of age with no pneumoconiosis but who had been exposed to alumina and other dusts. Columns V and VI relate to men with pneumoconiosis exposed to alumina and other dusts. Four of the five men less than 45 years of age (column V) had been exposed to flint for four to six years and the fifth man had been a coal miner for I5 years. Figure 2 suggests, therefore, that the proportion of men with an I.M.B.C. of less than 70% of the predicted normal value was higher in workmen who had been exposed to other industrial dusts in addition to alumina. These findings must be seen in the light of the absolute values in Table VIII (Table IX) .
Discussion
The most important result of the present investigation was the complete absence of radiologically manifest pneumoconiosis in workmen who had been exposed to alumina only. Furthermore we found no evidence that the I.M.B.C. of men who were 'pure alumina workers' was lower than that of those who had been exposed to other dusts as well (e.g., coal, flint, or composite ceramic dusts). In fact, in terms of 'percentage of predicted values' of I.M.B.C. the evidence points the other way.
The situation in the British pottery industry seems therefore to be quite different from that in other industries where serious chest disease has been reported as the result of inhalation of pure metallic aluminium (Goralewski, I947, I950; Mitchell, 1959; Mitchell, Manning, Molyneux, and Lane, I96I) or of mixed bauxite fumes (Shaver and Riddell, 1947; Shaver, 1948 (Meiklejohn and Posner, 1957) 
